"^^^^^ ^ N1TED States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
www.uspto.gov 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



| ATTORNEY DOCKET NO. | CONFIRMATION N0~ 



09/358,388 



07/21/1999 



KAORI UMEZAWA 



22850 7590 12/29/2003 

OBLON, SPIVAK, MCCLELLAND, MAIER & NEUSTADT, P.C. 
1940 DUKE STREET 
ALEXANDRIA, VA 22314 



PAPER NUMBER 



DATE MAILED: 12/29/2003 



Please find below and/or attached an Office communication concerning this application or proceeding. 



Office Action Summary 


Application No. 

09/358,388 


Applicant(s) 

UMEZAWA ET AL 


Examiner 

Anh D. Mai 


Art Unit 

2814 





- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 



Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

* Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35U.S.C.§ 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )M Responsive to communication(s) filed on 29 September 2003 . 
2a)D This action is FINAL. 2b)S This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1, 453 O.G. 213. 

Disposition of Claims 

4) I3 Claim{s) 9-11.14,15,25-46 and 48-53 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) S Claim(s) 9-1 1, 14,15,25-46 and 48-53 is/are rejected. 

7) D CI aim (s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) ^ The specification is objected to by the Examiner. 

10) |E The drawing(s) filed on 29 September 2003 is/are: a)IE accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
Priority under 35 U.S.C. §§119 and 120 

1 2) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-{d) or (0. 

ajdAII b)D Some*c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2.D Certified copies of the priority documents have been received in Application No. . 

30 Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

13) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application) 

since a specific reference was included in the first sentence of the specification or in an Application Data Sheet. 
37 CFR 1.78. 

a) □ The translation of the foreign language provisional application has been received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 since a specific 

reference was included in the first sentence of the specification or in an Application Data Sheet. 37 CFR 1.78. 
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DETAILED ACTION 
Continued Examination Under 37 CFR LI 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1. 17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
September 29, 2003 has been entered. 

Status of the Claims 

2. Amendment filed September 29, 2003 has been entered. Claims 16-23 have been 
canceled. Claims 9, 25-33, 36, 41 and 46 have been amended. Claims 9-1 1, 14, 15, 25- 
46 and 48-53 are pending. 

Response to Amendment 

3. The amendment filed September 29, 2003 is objected to under 35 U.S. C. 132 
because it introduces new matter into the disclosure. 35 U.S. C. 132 states that no 
amendment shall introduce new matter into the disclosure of the invention. The added 
material which is not supported by the original disclosure is as follows: " without using 
doped silicon oxide containing a melting temperature lowering dopant for lowering the 
melting temperature of the silicon oxide for performing reflow by doped silicon oxide for 
planarization "; " which does not contain the melting temperature lowering dopant " and 
" by annealing the semiconductor substrate so as not to melt the oxide film " (as recited in 
amended claims 9, 25-29 and 36" 

Applicant is required to cancel the new matter in the reply to this Office Action. 
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Claim Rejections - 35 (JSC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claims 9-11, 14, 15, 25-46 and 48-53 are rejected under 35 U.S.C. 1 12, first 
paragraph, as failing to comply with the written description requirement. The claim(s) 
contains subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. 

There does not appear to be a written description of the claim limitation " without 
using doped silicon oxide containing a melting temperature lowering dopant for lowering 
the melting temperature of the silicon oxide for performing reflow by doped silicon oxide 
for planarization "; " which does not contain the melting temperature lowering dopant " 
and " by annealing the semiconductor substrate so as not to melt the oxide film " in the 
application as filed. 

MPEP 2173.05(i) states: "Any negative limitation or exclusionary proviso must 
have basis in the original disclosure", In re Schechter, 205 F2.d 185, 98 USPQ 144 
(CCPA 1953). 

These subject matters could not find support from the original specification, thus, 
have been considered new matters and will be treated as such. 
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Drawings 

5. The drawings were received concurrently with the amendment. These drawings 
are acceptable. 

Claim Rejections - 35 VSC § 103 
The text of those sections of Title 35, U.S. Code not included in this action can be 
found in a prior Office action. 

6. Claims 9-11, 14, 15, 24-29, 34-45 and 48-53 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Rogers et al. (U.S. Patent No. 4,571,819) (hereafter Rogers) 
in view of Lee et al. (U.S. Patent No. 4,952,524) (hereafter Lee) (all of record). 

With respect to claim 9, as best understood by the examiner, Rogers teaches a 
method of manufacturing a semiconductor substrate having shallow trench isolation 
regions and device regions sandwiched by the shallow trench isolation regions 
substantially as claimed including: 

(a) forming a plurality of grooves (13) on part of a surface of the semiconductor 
substrate (10), 

(b) depositing oxide films (19) in the grooves by a CVD method; 

(c) removing upper parts of the oxide films so as to planarize a surface of a 
resultant structure until surface areas of the semiconductor substrate are substantially 
exposed, each of the active areas of the semiconductor substrate serving as a top surface 
of a corresponding device region; and 

(d) after the removing, annealing the semiconductor substrate (10) at a substrate 
temperature which is greater than or equal to 1 150 °C but less than 1350 °C so that 
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dislocation density generated in the corresponding device region in a vicinity of the 
grooves is minimized. (See Figs. 2-8). 

Thus, Rogers is shown to teach all of the features of the claim with the exception 
of explicitly using an electrically inert organic silicon source for the CVD oxide film 
(19). 

However, Lee teaches the electrically inert organic silicon source such as TEOS 
are well known in the art to be used as silicon source for the oxide film (25). 

Therefore, it would have been obvious to one having ordinary skill in the art at the 
time of the invention was made to deposit the oxide film (19) of Rogers using electrically 
inert organic silicon source, TEOS, as taught by Lee because electrically inert organic 
silicon source, TEOS, is less toxic and easy to handle. This is well known in the art. 

Note that changing the ring structure of the oxide film and reducing dislocation 
density of the substrate are inherent result of the high temperature annealing of the 
substrate following the filling of the trench with oxide film. Since the annealing 
temperature of Rogers is within the claimed range, (>1 150 °C to <1300 °C), therefore, 
the dislocation density generated in the corresponding device region in a vicinity of the 
grooves (13) of Rogers is inherently less than l/|am 2 

With respect to claim 10, the depositing method of Rogers includes one of the 
methods as claimed. 
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With respect to claim 1 1, the ambient during the anneal of Rogers includes 
nitrogen gas. 

With respect to claim 14, trench (13) of Rogers appears to have a depth (d) to 
width (1) ratio of less than 1 0. 

With respect to claims 15 and 24, the arrangement of the grooves on the 
semiconductor substrate is clearly a design choice. The method of forming the STI is 
disclosed. 

With respect to claim 25, Rogers teaches a method of manufacturing a 
semiconductor substrate having shallow trench isolation regions and device regions 
sandwiched by the shallow trench isolation regions substantially as claimed including: 

(a) forming a plurality of grooves (13) on part of a surface of the semiconductor 
substrate (10); 

(b) depositing oxide films (19) in the grooves by a CVD method; 

(c) annealing the semiconductor substrate ( 1 0) at a substrate temperature which is 
greater than or equal to 1 150 °C but less than 1350 °C so that dislocation density 
generated in the corresponding device region in a vicinity of the grooves is minimized; 
and 

(d) removing upper parts of the oxide films, after the annealing, so as to planarize 
a surface of a resultant structure until surface areas of the semiconductor substrate are 
substantially exposed, each of the active areas of the semiconductor substrate serving as a 
top surface of a corresponding device region. (See Figs. 2-8). 



Application/Control Number: 09/358,388 Page 7 

Art Unit: 2814 

With respect to using electrically inert organic silicon source, changing ring 
structure and dislocation density, similar reasoning as that of claim 9 is also applied. 

With respect to claims 26 and 27, Rogers teaches a method of manufacturing a 
semiconductor substrate having shallow trench isolation regions substantially as claimed 
including: 

(a) forming a plurality of grooves (13) on part of a surface of the semiconductor 
substrate (10); 

(b) burying oxide films (19) in the grooves (13) by a CVD method; 

(c) annealing the semiconductor substrate (10) at a substrate temperature of 
which is greater than or equal to 1 150 °C but less than 1350 °C. (See Figs. 2-8). 

With respect to using electrically inert organic silicon source and changing ring 
structure, similar reasoning as that of claim 9 is also applied. 

With respect to etching rate by ammonium fluoride solution of the oxide film less 
than 130 nm/min, it is well known in the art that under a high temperature anneal (>1 150 
°C and <1350 °C) , the oxide film is densified and the density of the oxide film is 
approaching that of thermal oxide, hence the etch rate. 

With respect to claim 28, Rogers teaches a method of manufacturing a 
semiconductor substrate having shallow trench isolation regions and device regions 
sandwiched by the shallow trench isolation regions substantially as claimed including: 
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(a) forming a plurality of grooves (13) on part of a surface of the semiconductor 
substrate (10); 

(b) forming a thin thermal oxidation film (16) on the inner wall of the grooves; 

(c) depositing oxide films (19) directly on the thin thermal oxidation film by a 
CVD method; 

(d) removing upper parts of the oxide films (19) so as to planarize a surface of a 
resultant structure until surface areas of the semiconductor substrate are substantially 
exposed, each of the exposed surface areas of the semiconductor substrate serving as top 
surface of a corresponding device region; and 

(e) annealing the semiconductor substrate (10), after the removing, at a substrate 
temperature which is greater than or equal to 1 150 °C but less than 1350 °C so that 
dislocation density generated in the corresponding device region in a vicinity of the 
grooves is minimized. (See Figs. 2-8). 



With respect to using electrically inert organic silicon source, changing ring 
structure and dislocation density, similar reasoning as that of claim 9 is also applied. 

With respect to depositing oxide films directly on the thin thermal oxidation 
films, note that the specification contains no disclosure of either the critical nature of the 
claimed "oxide film being directly deposited on the thin thermal oxidation films" of any 
unexpected results arising therefrom. Where patentability is aid to based upon particular 
chosen dimension or upon another variable recited in a claim, the Applicant must show 
that the chosen state of deposition are critical. In re Woodruff 919 F.2d 1575, 1578, 16 
USPQ2d 1934, 1936 (Fed. Cir. 1990). 
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Applicant admitted that "a substitute thermal oxidation film can be used or that 
both of these alternative can be omitted under the teaching of the paragraph beginning at 
line 22 of page 19", therefore, the oxide film needs not be directly on the thermal 
oxidation films. 

With respect to claim 34, the thin thermal oxidation films (16) of Rogers are 
formed by thermal oxidizing inner walls of the grooves (13). 

With respect to claim 29, Rogers teaches a method of manufacturing a 
semiconductor substrate having shallow trench isolation regions and device regions 
sandwiched by the shallow trench isolation regions substantially as claimed including: 

(a) forming a plurality of grooves (13) on part of a surface of the semiconductor 
substrate (10); 

(b) forming thin thermal oxidation films (16) on the inner walls of the grooves; 

(c) depositing oxide films (19) on the thermal oxidation films (16) in the grooves 
by a CVD method; 

(d) annealing the semiconductor substrate (10) at a substrate temperature which is 
greater than or equal to 1 150 °C but less than 1350 °C so that dislocation density 
generated in the corresponding device region in a vicinity of the grooves is minimized; 
and 

(e) removing upper parts of the oxide films, after the annealing, so as to planarize 
a surface of a resultant structure until surface areas of the semiconductor substrate are 
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substantially exposed, each of the active areas of the semiconductor substrate serving as a 
top surface of a corresponding device region. (See Figs. 2-8). 

With respect to using electrically inert organic silicon source, changing ring 
structure and dislocation density, similar reasoning as that of claim 9 is also applied. 

With respect to claim 35, the thin thermal oxidation films (16) of Rogers are 
formed by thermal oxidizing inner walls of the grooves (13). 

With respect to claim 36, Rogers teaches a method for forming a microelectronic 
structure substantially as claimed including: 

(a) forming a photoresist mask layer on a substrate (10) wherein the photoresist 
mask layer exposed a part ( 1 2) of the substrate; 

(b) forming a groove (13) in the exposed part of the substrate; 

(c) depositing a layer of an insulating film ( 1 9) so as to fill the groove ( 1 3) and 
cover the substrate; 

(d) annealing the semiconductor substrate (10) at a temperature which is greater 
than or equal to 1 150 °C but less than 1350 °C. (See Figs. 2-8). 

Thus, Rogers is shown to teach all of the features of the claim with the exception 
of explicitly depositing the insulating film using an electrically inert organic silicon 
source and to cover the mask layer (1 1). 
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However, Lee teaches forming groove (51) in the exposed part of semiconductor 
substrate (1 1) by forming a mask layer (15) under the photoresist mask (17) on the 
semiconductor substrate (11) wherein the mask layer (15) exposes a part of the 
semiconductor substrate ( 1 1) to protect the surface of the substrate from the plasma of the 
etch and depositing a layer (25) of an insulating film using an electrically inert organic 
silicon source (TEOS) so as to fill the groove (51) and cover the mask layer (15). 

Therefore, it would have been obvious to one having ordinary skill in the art at the 
time of the invention was made to form the mask layer of Rogers including an mask layer 
(15) under the photoresist mask (17) as taught by Lee to protect the surface of the 
substrate from the plasma. 

With respect to electrically inert organic silicon source (TEOS), it would have 
been obvious to one having ordinary skill in the art at the time of the invention was made 
to deposit the layer (19) of insulating film of Rogers using electrically inert organic 
silicon source, TEOS, as taught by Lee because electrically inert organic silicon source, 
TEOS, is less toxic and easy to handle. 

With respect to claims 37 and 38, the duration (2-8 hrs) of the annealing of 
Rogers encompassed the claimed duration. 

With respect to claims 39 and 40, the annealing of Rogers is performed in an inert 
atmosphere (N 2 ). 

With respect to claim 41, the method of Rogers further includes planarizing the 
insulating film (19) so that the substrate (10) is exposed. 

With respect to claim 42, the planarizing of Rogers comprises using CDE method 
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With respect to claim 43, the forming the mask layer of Rogers, in view of Lee 
comprises forming an oxide layer ( 1 3) on the substrate. 

With respect to claim 44, forming the layer of the insulating film (19) of Rogers 
comprises forming an oxide layer (16) on inner walls of the groove (13) and depositing 
the insulating material (19) on the oxide layer (16) to fill the groove. 

With respect to claim 45, the depositing of insulating material (19) of Rogers, in 
view of Lee comprises forming an oxide by CVD using the electrically inert organic 
silicon source (TEOS). 

With respect to claim 48, a taper grooves is also contemplated by Lee. (See Fig, 

9). 

With respect to claim 49, the depositing of the insulating film (19) of Rogers 
appears to deposit the insulating film at a thickness larger than a half of the width of the 
groove. 

With respect to claim 50, the forming the mask of Rogers is configured to provide 
a plurality of grooves (13) at a cross sectional view so as to define a SDG region between 
a couple of the grooves at the cross sectional view. 

With respect to claim 51 , Rogers teach all of the features of the claim with the 
exception of explicitly disclose the width of the SDG between the couple of the grooves 
(13). The claimed width of 0.3 jam between the grooves (13) does not appears to be 
critical. 

Note that the specification contains no disclosure of either the critical nature of 
the claimed a width of 0.3 jum between the grooves of any unexpected results arising 
therefrom. Where patentability is aid to based upon particular chosen dimension or upon 
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another variable recited in a claim, the Applicant must show that the chosen dimension 
are critical. In re Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed Cir. 
1990). 

Therefore, it would have been obvious to one having ordinary skill in the art at the 
time of invention to form the SDG region of Rogers having a width as claimed, since 
such a modification would have involved a mere change in the size of the SDG regions. 
A change in size is generally recognized as being within the level of ordinary skill in the 
art. See In re Rose, 105 USPQ 237 (CCPA 1955). 

With respect to claim 52, the method of Rogers further includes forming 
source/drain regions (36/37) in the SDG region sandwiched by the grooves (13). 

With respect to claim 53, the grooves of Rogers appears to have an aspect ratio of 
less than 10. 

7. Claims 30-33 and 46 are rejected under 35 U.S. C. 103(a) as being unpatentable 
over Rogers '819 and Lee '524 as applied to claims 9 and 25-27 above, and further in 
view of Dash et al. (U.S. Patent No. 5,173,439). 

Rogers and Lee teaches depositing oxide film (19) in the grooves (13) by a CVD 
method. 

Thus, Roger and Lee are shown to teach all the features of the claim with the 
exception of depositing the oxide film directly on walls of the grooves. 
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However, Dash teaches an oxide film (18) can be deposited directly on the walls of the 
grooves (14/16) to form isolation regions. The limitation of oxide film are deposited 
directly on the walls of the grooves does not appears to be critical. 

Note that the specification contains no disclosure of either the critical nature of 
the claimed "oxide film being directly deposited on the walls of the grooves " of any 
unexpected results arising therefrom. Where patentability is aid to based upon particular 
chosen dimension or upon another variable recited in a claim, the Applicant must show 
that the chosen state of deposition are critical. In re Woodruff, 919 F.2d 1575, 1578, 16 
USPQ2d 1934, 1936 (Fed. Cir. 1990). 

Therefore, it would have been obvious to one having ordinary skill in the art at the 
time of invention to deposit the oxide film (19) of Rogers directly on the walls of the 
grooves as taught by Dash to fill the grooves with dielectric in self-aligning, without void 
and good planarity. 

Response to Arguments 

8. Applicant's arguments filed September 29, 2003 directed to unsupported new 
matters have been fully considered but are moot in view of the new ground(s) of 
rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anh D. Mai whose telephone number is (703) 305-0575. 
The examiner can normally be reached on 8:30AM-5:00PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (703) 308-4918. The fax phone numbers for 
the organization where this application or proceeding is assigned are (703) 308-7722 for 
regular communications and (703) 308-7722 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. - 



A.M J 
December 17, 2003 



